Increased immunoreactivity of POMC-derived neuropeptides and immediate-early gene-derived proteins (c-Fos and Egr-1 proteins) as an early step of acute cocaine-induced stressor effects: comparison with the effects of immobilization stress.
The effects of an acute toxic dose of cocaine (COC) (60 mg/kg, i.p.) as a stressor were examined in rats both neuroendocrinally and behaviorally. The time course (5 min, 5, 12, and 24 h) of the alterations in the immunoreactivity of POMC (preopiomelanocortin)-derived neuropeptides [ACTH (adrenocorticotropin), beta-endorphin, and alpha-MSH (melanocyte stimulating hormone)] and immediate-early gene-derived proteins (c-fos and egr-1 proteins) was examined in the hypothalamus, including the regions reported to be neuroendocrinally sensitive to stressor effects, along with the accompanying alterations in the spontaneous behaviors in the cage and the forced swimming behaviors. Similar to the observations in rats treated with a 30 min immobilization stress (IM), an increase in the number of immunoreactive nerve cells for each neuroendocrinal product and a delayed depression in the swimming behaviors as compared to the alterations in the spontaneous activity, which seemed to be correlated with some intermediate steps, were characteristically caused by a toxic dose of COC. However, the early enhancement (at 5 h) of the swimming behaviors and the brain ACTH level might also be the characteristic acute COC effects, which could be differentiated from the effects of other non-psychostimulant stressors.